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Abstract. At a distance of about 130 pc, the Corona Australis molecular cloud 
complex is one of the nearest regions with ongoing and/or recent star formation. It is a 
region with highly variable extinction of up to Ay ^ 45 mag, containing, at its core, 
the Coronet protostar cluster There are now 55 known optically detected members, 
starting at late B spectral types. At the opposite end of the mass spectrum, there are two 
confirmed brown dwarf members and seven more candidate brown dwarfs. The CrA 
region has been most widely surveyed at infrared wavelengths, in X-rays, and in the 
millimeter continuum, while follow-up observations from centimeter radio to X-rays 
have focused on the Coronet cluster 



1. Introduction: The Corona Austrahs Cloud 

Corona Australis (southern crown), abbreviated CrA, is one of the 48 ancient constella- 
tions listed by Ptolemy, who called it Stephanos Notios (in Greek). The latin trans lation 
was co rona notia, austrina, australis, m eridiana, or m eridionalis, from which AUenl 
1936h picked corona australis: see also iBotlevI (119801) for a discussion of the name. 



For an overview, see Fig.[T] 



1.1. The Discovery 

Given the convention for naming variable stars, R CrA was the first variable star no- 
ticed in the CrA constellation. Marth from Malta and Schmidt from Athens (quoted in 
Reynolds Il916h were the first to notice the variability of the nebula NGC 6729 in CrA; 



Schmidt also discovered the variable stars R, S, and T CrA with the nebula attached to R 
CrA. The variabihty of stars and nebula were confirmed by Innes at Cape Observatory 
(quoted in iReynoldsl \l9l 6) and Knox Shawl (11916); the latter gave Am = 1.4 mag for 
the variability of R C rA in im ages taken from 21 Aug 191 1 to 23 May 1915 at Helwan 
Observatory (Egypt). [Reyno lds ( 1916) also noticed that the behaviour of R CrA (vari- 
ability and environment) is similar to that of the star T Tau. Luyten (1927) fou nd the 



three bright variables UZ CrA, VW CrA, and VX CrA. Then, van Gent (,19321 119331) 
found more than 100 variable stars in or near CrA, based on plates taken at the Union 
Observatory in Johannesburg, mostly by himself and Hertzsprung, a few of them young 
stars. 
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Figure L ^Stars and dust in CrA. Credit: Loke Kun Tan (StarryScapes). 



Herbigll960D estimated the age of the two early-type emission-line stars R CrA 
(Ae) and T CrA (FOe) as their main sequence contraction time (10^ to 10^ years) and 
concluded that they are you ng, and that therefore also the associated nebula and the 
other stars should be young. iKnacke et alJ (|l973|) found infrared (IR) excess in some 
of the variable stars in CrA, indicative of circumstellar material, and derived ~ 1 Myr 
as the age of the group. 

The Corona Australis molecular cloud complex is today known as one of the near- 
est regions with ongoing and/or recent intermediate- and low-mass star formation. The 
dark cloud near R CrA is the densest cloud core in the region with extinction of up to 
Ay ~ 45 mag (Dame et al.'|l987|; |Wilking et al." 19921 ). This cl oud is also called con- 
densation A (Rossano 1978j, FS 445 - FS 447 (Feit zinger & Stu we 1984), DoH 2213 
( Dobashi et al.l2005[ see Fig. |2l), and sometimes also just CrA or R CrA cloud; we use 
CrA for Corona Australis as the name for the star-forming region. 



1.2. The Galactic Environment 

The C rA dark cloud is located ~ 18° belo w the Galactic plane (see Fig. |2ll. Accord- 
ing to lOland (119821 see also Fig. 1.10 in Poppel 1997), the CrA cloud is not part 



of the Gould Belt nor of the Lindblad ring (Poppel , 1997.) . but is located within the 
massive HI shell called Loop I (Harju et al. 1993). The 3D space motion of the CrA 
T Tauri stars would be consistent with the dark cloud being formed originally by a high- 
velocity cl oud impa ct onto the Galactic plane, which triggered the star formation in CrA 
dNeuhause r et al.1 1^000). When a high-velocity cloud impacts onto the gas and dust in 
the Galactic plane, this high-velocity cloud may get distroyed, but then forms a new 
(lower velocity) cloud. Alternatively, the star formation in CrA may have been caused 
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Figure 2. The CrA cloud in an extinction map from lDobashi et al] ( l2005h . Note 
the location relative to the Galactic plane at 6 w —18°. 




Figure 3. Extinction map of CrA from £?-band star counts (from lCambresvl[T999l) . 
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by the expansion of the UpperCenLupus (UCL) superbubble: iMamajek & Feigelsoii 



(l200lh found that the CrA complex is radially moving away from UCL with 7 km s ^ 
so that it was located n ear its center ~ 14 Myrs ago. 

Harju et al. (Il993h resolved cloud A into five condensations, the star R CrA being 



located in A2. Andreazza & Vilas-Boas ('1996') and'CambresiJ (Il999h mapped the cloud 
using optical star counts (see Fig.|3]l- J uvela et ah ( 200 8) study the relationship between 
scattered near-infrared light and extinction in a quiescent filament of the CrA cloud and 
compare the result to extinction me asurements. Several I R survey s revealed a large 



population of embedded IR sources (iTavlor & Sto rey 1984: IWilking et al... 1986... 19891 



199^ 



1997|) some of which are IR Class I objects. Based o n their ^^CO map. Tachihara 



et al. (120021) estimated the star formation efficiency in CrA to be ~ 4 %. 



1.3. The Distance 

The distan ce towards the CrA star forming region was estimated by Gaposch kin & 
Greenstein (Il936l) to be 150 ± 50 pc and later by iMarraco & Rydgren' ('1981) to be 



129 pc (assuming a ratio of total to selective absorption of R = 4.5, see Vrba et al. 



19811) . The Hipparcos satellite attempted to measure the parallax of the star R CrA and 
found 122 it 68 mas, i.e. no reliable solution. iKnude & H0^ d 19981) gave ~ 170 pc as 
distance. Three likely CrA members have reliable Hipparcos parallax measurements 
and thus distances; these are HR 7170 {d=85 ± 26 pc), SAO 210888 (d=193 ± 39 pc), 
and HD 176386 (ii=139 ± 22 pc). R CrA and HR 7169 do not have reUable parallax 
measurements. The weighted mean of these three distances is 12 8 ifc 26 pc. Casey 
et al. (1998) determined the distance towards the eclipsing double-lined spectroscopic 
binary TY CrA to be 129±11 pc from their orbit solution. The orbit solution of TYCrA 
provides the currently best estimate for the distance to the star-forming region, and we 
therefore suggest to use a distance of 130 pc for CrA, see also ide Zeeuw et al.. (J999,) . 



2. Optical Observations and Stellar Members 



Table \T\ gives a list of all known optically visible young members in CrA, with their 
names, PMS types (pre-main sequence Herbig Ae/Be or T Tauri stars), spectral types. 
Ha and lithium e quiv alent widths, radial vel ocity and remarks on binarity (see also 
IChen et al."l997' and 'Neuh auser et all [20001 for earlier listings). The early work is 
reviewed by Graham (,1991i) . 



2.1. Early Surveys 

Only a few low-mass PMS stars, especially T Tauri stars (TTSs), associated with the 
CrA dark cloud hav e been found in e arly Ha a nd IR surveys (K nacke et al.it 197 3i: G lass 



& Penston[l975|; iMarraco & Rydgren 1981 



first Spitzer results in lForbrich & Preibisch 



Wilking et al. 1986L ll989Lll99lll997L cf. 
T2OO7), all being classic al TTSs (cTTSs) 



with IR excess and strong Ha emission (see Table [Hi. iPattenI (1998) obtained optical 
photometry and spectroscopy of so me more sources of , at that time, unknown n ature 
around R CrA, previously f ound by iKnacke et all (|1973|) . iGlass & PenstonI (|l975l) . and 
IMarraco & RydgrenI ( 1981 ). and of some X-ray sources found in a pointed ROSAT ob- 
servation. He classified some of them as new association members due to Ha emission. 



In an optical spectroscopic study of five bright variable stars in the region, iGraham 
( I992h found rapid changes, interpreted as due to variable accretion, towards R CrA 
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and the double T Tauri sta r S CrA (see also lAppenzeller et~aLlll986l : IWalter & Miner 



20051 : ICarmona et al.ll2007l for this source) 



2.2. The Early-type Members of CrA (Herbig Ae/Be Stars) 

CrA was found to be a young star-forming region mostly because of the variab le stars 
R and T CrA, which have a short main sequence contraction time (lHerbiglll960l) . They 
have spectral types A5e II and FOe, respectively, and are relatively massive, bright and, 
hence, were known first. There are several more such stars in CrA, most notably TY 
CrA (B8-9e), but HR7169, HR7I70, SAO 210888, and HD 176386 may also be CrA 



members (see Neuhauser e t alj|2000l) . Very high resolution ( R ~ 50000) H « line 



profiles of several Herbig Ae/Be stars (HAeBes) can be found in lReipurth et alj ( fl996) . 

In particular the HAeBe star TY CrA is very important for the CrA cloud (dis- 
tance estimate) and y oung stars in general (mass estimate), be cause it is a n eclipsing 
double-lined binary: ^ Gaposchkinl (11932). .Kardopolov & Philipiev ( 19791). and Kar- 
dopolov et al. (1981) found TY CrA to show echpses. iProust et al. 11198 1) noticed a 



third o bject in the system , a vis ual companion to the (visually un resolved) eclipsing 
binary. Iffillenbran d et all (Il992h. IWiUdng et all (ll 992').^Bibo e t al.l (il992). and Friede- 



mann et al. ( 1996) noticed the IRAS excess emission in the far I R and concluded that 
ther e is a massive accretion di sk around TY CrA. ICasev et al] ( 1993*) and Lagrange 
et al. (|1993) obtained high-resolution spectra, found TY CrA to be a double-lined spec- 
troscopic binary and determined the orbit. Eclipsing double-lined binaries (eSB2) are 
very important, because they can be used to derive the masses of both component stars 
directly and dynamically just from Keple r's third law wit hout further assumptions. This 
derivation was performed by both Corpor on et al.l (Il994) and lCasey et al. ( 1995). Such 
stars with dynamical masses are most important for testing and calibrating pre-main 
sequence models and our understanding of star formation is general. The lower-mass 
component in TY CrA (B) was the first TTS with a dynamic mass estimate, while 
the primary (A) in this system has interm ediate mass. After some improvements (e.g. 
Corporon et"aLlll996l: iBeust et all 1 19971) . the current values are 1.64 ± 0.01 ( B) and 



3.16 ± 0.02 M(7) (A), respect ively, for the two stars in the eSB2 TY CrA (Casev et al. 



19981) . IChauvin et aP (l2003l) found a fourth object in the system using ad aptive op 



tics (VLT/NaCo). The non-eclipse photometric variability was studied by IVaz et all 



The neighboring HAeBe HD 176386 was found to show s igns of accretion i n 
observations carried out with the International Ultraviolet Explorer (|Grady et al.lll993|) . 
TY CrA was also among the first intermediate-mass stars towards which h ard X- 



ray e missi on was detected, n amely by the Japanese satellite ASCA (Koyama et al. 



19961) : see lStelzer et al. (I2006h for a recent discussion of X-ray emission of HAeBes. 



R and T CrA were among the first intermedia te-mass young stars towards which 
jets and disks were discovered (i Ward-Thompson et al. .1985) . They were also among 
the fi r st stars where binari ty was discovered by the spectro-astrometric method (IB alley 
19981: iTakami et al1l200 3'. tentative for R CrA). R CrA was of course the first variable 



star noticed in CrA (see Section [TTl . 

In-between the stars R and T CrA, there is the reflection nebula NGC 6729 (e.g. 
Graham & Phillipslll987 '). and the stars TY CrA and HD 176386 illuminate the nebula 



NGC 6726/6727. Studying fines of CN, CH, and CH+ in the direction of TY CrA, 
Cardelfi & WaUers tein ( 19891) fin d that the dust in the re gion which is attenuating the 



UV emission is highly processed. IChen & GrahamI (Il993 ) noted strong extended emis- 
sion at 3.3 ^m in NGC 6726, possibly due to polycyclic aromatic hydrocarbons (PAHs). 



6 



2.3. Mass Function and Optical Follow-up of X-ray Sources 



Since there are several early-type intermediate-mass stars in CrA, see previous section, 
there should be many more than the two dozen TTSs known until the early 1980s, if 
its ini tial mass function (IMF) is consistent with the Miller-Scalo IMF (IMiller & Scald 
1979h . 

With optical follow-up observations of previously un classified X-r a y sour ces de- 
tected with the Einstein observatory, Walter (il986) and IWalter et alj ( 1997h found 
eleven new TTS members, namely CrAPMS 1 to 9, some of them multiple (see Ta- 
ble [T]). With only one exception (the cTTS CrAPMS 7), all of them are weak-emission 
hne TTSs (wTTSs). 

From the sp atial incompletene ss of the Einstein observations and the X-ray vari- 



spa 

abihty of TTSs. lwalter et all (Il997h conc l uded that there should be ~ 70 TTSs in CrA. 



From their IR survey, Wilking e t all (I1997D estimated the number of the low-mass 
members to be 22 to 40 for an association age of ~ 3 Myrs. If star formation has been 
ongoing in CrA for more than ~ 3 Myrs, there should be even more PMS stars. Such 
older PMS stars should in part be found around the CrA dark cloud, because they had 
enough time to disperse. 

Wi th optical follow-up o bservations of previously unidentified ROSAT X-ray 
sources, Neuh auser et al. ](|2000|) could identify 19 new PMS stars in and around the CrA 
cloud (see Table [T]l, identified as such by low- to intermediate resolution spectroscopy 
showing late spectral types. Ha emission (or emission fiUing-in the absorption), and 
lithium 6708 A absorption, a youth indicator; stars with more lithium than zero-age 
main- sequence stars such as the Pleiades of the same spectral type are younger, hence 
PMS. Bowler et al.l (l2005h continue this work with optical follow-up observations of 
the deep ROSAT PSPC and HRI pointings, where they may find additional fainter and 
later-type members. See iNeuhauseri (il997i) for an early review on PMS identification 
of ROSAT sources. 



For their CrA targets, iJames et all (120061) found an age of 9 ± 4 Myrs from high 



resolution spectra, placing the stars into the HR diagram (see also iNisini et all 12005 



who determine ages of accreting protostais in CrA, finding that IRS 1 is the youngest at 
an age of '-^ 10^ yrs). They determined metallicities for three TTSs, found to be slightly 
sub-solar. 

Among the ROSAT X-ray sources in and around the CrA cloud, one particularly 
bright but unidentified source was found (RXJl 856.5-2754). After deep optical follow- 
up observations, it was identified as a 26th mag optically visible isolated neutron star 
(fWalter et al.. 1996 ; Neuhauser et aL 1997; Walter & Matt hews 1997) . Hubble Space 
Telescop e parallax observations indicate a distance betwee n 100 and 200 pc ( Walter & 
Lattimer'' 2C)02l ; iPosselt et al.ll2007l ; iKaplan et al.ll2007.) . Due to its space motion, it is 



considered to come from the Upp er Scorpius or Upper Scorpius Lupus OB associations 



about 0.4 Myr ago (IWaltei1l2001 



2.4. 3D Space Motion 

Walter et al. (Il997|) and iNeuhauser et all (l2000l) established the typical radial velocity 
of kinematic members of the CrA associatio n to be —2 to km s^^ (heliocentric) in the 
cloud core (confirmed by James et aLll2006h and —5 to km s~^ for TTSs around the 
cloud. iTeixeira et all (120001) list proper motions for six PMS stars in the region. 
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The mean proper motion of the o ptical members with k nown proper motion is 
{fia • COS 5, Us) ~ (5.5, —27.0) mas/yr dNeuhauser et al.ll2000l) . which is mainly solar 
reflex motion. 

2.5. Rotation 

While for most of the new TTSs discovered by ROSAT (see lNeuhauser et al]|200 0l) as 



well as for the previously known TTSs in CrA, projected equatorial rotational velocities 
V ■ sini are known , only very few rotational periods were measured in CrA so far. 

Covino et al. (\99t) monitored CrAPMS 1, 2, and 3 (their stars Wa/CrA 1, 2, 3) 
as well as S CrA at the ESO La Silla 50cm telescope in Chile and found a period in 
CrAPMS 2 of 2.9 days, which is typical for wTTSs. 

Shevchenko et al. (Il995h found tentative periods for CrAPMS 1 and 2, namely 
2.24 and 2.79 days, respective ly, with less significant false alarm periods of 1.79 and 
1.55 days, respectively. Then. iFdrsted ([2005) monitored the field around the Coronet 
Cluster with several TTSs in the field in B- and H/3 filters; he found a new period of 
~ 3.75 days with the Fourier transform technique for CrAPMS 3 with a less significant 
(false alarm) peak at 1.36 days. 

These few known periods are typical for wTTSs (up to a few days) and cTTSs 
(more than a few days) found in other star-forming regions. 

2.6. Multiplicity (and a New Edge-on Disk) 

Only few stellar multiples are publish ed among the CrA members so fa r, namely the 
binaries S CrA, R CrA (dubious case, 'Bailey" 1998', 'Takami et al.'l 2003h. T CrA, VV 



CrA (which has a reddened companion, see Reipurth & Zinneckeig Il993l) . CrAPMS 
3, CrAPMS 6, [MR81] Ha 11, RXJ1846.7-3636,"rXJ1 857.5-3732 and the quadruple 
TY CrA - few compared to the total number of 46 member systems (excluding brown 
dwarfs). 

Kohler et al. (l2008t) performed a multiplicity survey with the MPE speckle camera 
SHARP and the AO camera ADONIS by observing most of the members listed in 
Table [TJ they discovered 13 new binaries. Among the 7 Herbig Ae/Be stars known in 
CrA, there are now six multiples (quadruple TY CrA, triple HR 7170, and binaries HR 
7169, R CrA, T CrA and HD 176386; HR 7170 and HR 7169 may together form a 
quintuple). Among the 43 TTS, there are 21 binaries, but no higher order multiples 
(RXJ 1846.7-3636 NE A-B and SW are either a binary and a single TTS, or a triple 
system). Given 23 multiples among 50 systems, we have a percentage of 46 ib 10 % 
of multiplicity. Counting all binaries within triples and quadrules, 26 binaries in 50 
systems give a percentage of 52 it 10 % binaries. This is a relatively high percentage 
of multiples, considering the fact that neither all members are surveyed nor that all 
separations are probed. Hence, it seems likely that the multiplicity in CrA is normal, 
i.e., as high as in similar star forming regions. 



During the multiplicity survey by IKohler et all (12008 ). the mid-M type member 
[MR81] Ha 17 was found to be binary with the fainter companion being so faint that 
it could have been a sub-stellar companion, so that follow-up observations have been 
performed already with the VLT, both spectroscopy of both components as well as 
imaging with the Adaptive Optics camera NaCo. The image with very high dynamic 
range and spatial resolution revealed an (almost) edge-on disk around the apparently 
fainter object, which may be the earlier-type more massive object, appearing fainter 
because of the disk extinction, see Fig.|4](Neuhauser et al., in prep.). 
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Table 1 . All known, young, optically visible members of CrA 


Designation, other names'^^ 


(2) 


Spec. 




WxiU) 


RV 


multiplicity 






type 


[A] 


[A] 


[km 






C 


JvO 


on n 
— yu.u 




n 
U 


i.o4 Din 


i 1 L.rA 


TT 

ri 


riye 




yes 




quad. 


R CrA 


H 


A5e n 






-36^ 




DGCrA 


C 


KG" 


-77.9" 


0.57" 






T CrA 


H 


FOe 








> 0.14 bin'^ 


VVCrA 


c 


Kl" 


-72.0" 






2.08" bW''' 


CrAPMS 7 


c 


Ml 


-33.5 


0.36 






V /Uy CrA 


w 


Kl 


U.O 


0.J9 


-i.O 




rloL. o / / 


c 


Ko-MZ 


— 4D.U 


U.4 ( 






V /uz i^rA 


w 




— U. / 


U.Zo 


-l.Z 




CrAHMa 3 


w 


KZ 


—0.9 


0.41 


-l.Z 


4.45 bin ' 


CrAfMa J/c 


w 


M4° 


— D.8 


0.36" 




4.45 bin ' 


T TD £iOr\ 

ttoC ooO 


w 


MO- 3 ' 


— 4.D 


0.64" 




U.zz bin 


[Lrr /jj K CrA eZ 


1 


Mj-j 


em. 








[GP75] R CrA f2 


w 


K4" 


0.1" 


0.44" 






[GP75] R CrA n 


c" 




em." 








[MR81] HA 12 


T 


M3-5" 


em." 








[MR81] HA 13 


T 


M3-5" 


em." 








[MR81] HA 15 


T 


M3-5" 


em." 






0.22" bin'* 


V721 CrA 


w° 


K° 


-5.0° 


0.35° 






[MR81] HA 17 


T 


M3-5"'P 


em."'P 






1.3" bin'^'P 


CrAPMS 4NW 


w 


M0.5 


-1.1 


0.45 


-2.2 


0.36" bin'* 


CrAPMS 4SE 


w 


G5 


1.0 


0.36 


-2.0 




CrAPMS 5 


w 


K5 


-0.8 


0.44 


-0.8 




CrAPMS 6NE 


w 


M3 


-5.9 


0.70 




2.37" bin^''* 


CrAPMS 6SW 


w 


M3.5 


-9.8 


0.44 




2.37" bin«''* 


CrAPMS 8 


w 


M3 


-3.9 


0.57 




0.13" bin'* 


CrAPMS 9 


w 


M2 


-9.2 


0.5 






RXJ1855. 1-3754 


w'' 


K3'' 


1.6'' 


0.38" 






RXJ1857.7-3719 


T 


M3-5" 


em." 








RXJ1858.9-3640 


T 


M3-5" 


em." 








RAJ 1859.7-3655 


T 


Mi 


n 

em. 








IvAJ 1 o JD.D- JT-J i 


w 




9 A 




— l.D 




RXJ1839 0-3726 


w 


Kl 


-1-0 1 


0.34 


—4.8 




RXJ1840.8-3547 


w 


M4 


-6.9 


0.36 






RXJ1841. 8-3525 


w 


G7 


+1.0 


0.25 


-3.1 




RXJ1842.9-3532 


c 


K2 


-30.7 


0.38 


-1.2 




RXJ1844.3-3541 


w 


K5 


-0.4 


0.41 


-4.9 


0.227" bin'* 


RXJ1844.5-3723 


w 


MO 


-5.3 


0.52 






RXJ1845.5-3750 


w 


G8 


-1-0.8 


0.24 


-1.3 


0.9" bin"* 


[NWC2000] RXJl 846.7-3636 NE 


w 


K6 


-0.6 


0.47 


-2.5 


0.17" bin'* 


[NWC2000] RXJl 846.7-3636 SW 


w 


K7 


-0.2 


0.43 


-2.6 


(6) 


RXJ1852.3-3700 


c 


K3 


-33.8 


0.51 


0.0 




RXJ1853.1-3609 


w 


K2 


+IA 


0.39 


-3.2^ 


0.516" bin'* 


RXJ1856.6-3545 


w 


M2 


-1.6 


0.25 




3.65" bin'* 


[NWC2000] RXJl 857.5-3732 E 


w 


M5 


-3.4 


0.23 


-3.1 


2.86" bin"''' 


[NWC2000] RXJ1857.5-3732 W 


w 


M6 


-4.7 


0.42 


-2.9 


2.86" bin"''' 


RXJl 90 1.4-3422 


w 


F7 


+2.2 


0.09 


-3.3 


(5) 


RXJ1901. 6-3644 


w 


MO 


-2.3 


0.54 




0.935" bin'* 


RXJ1917.4-3756 


w 


K2 


-0.9 


0.48 


-0.3= 


0.14" bin'* 
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Table[Tl cntd. 



Designation, other names^^^ 


(2) 


Spec. 






RV multiplicity 






type 


[A] 


[A] 


[kms^^] 


LS-RCrA 1 


C 


M6.5' 


large*'"'" 


0.74" 


2 ±3" 


LS-RCrA 2 


w 


M6' 


-1.7' 






DENIS-P J 185950.9-370632 


b" 


M8 


-18 


0.41 


0.06" bin"' 


[LEM2005b] CrA 432 


b^ 


M7^ 


large^ 






[LEM2005b] CrA 444 


b?^ 








3" bin?^ 



Comments: 

The 2nd column gives the PMS type (see below). Hq equivalent widths are negative when in emission. 
RV stands for radial velocities. The last column gives information on the multiplicity with the separation 
in arcsec for binaries with reference(s) to first discovery of component(s) and most recent and/or precise 
sepa ration valuefs). or otherwise as not ed. Data for stars with CrAPMS d esignations are from Walter 
et al. | |1997|) , for most RXJ designat ions from Neuhauser et al. (2000), for other stars with HBC number 
from the Herbig-Bell catalog (HBC,lHerbig & Bell 1988^, unless otherwise noted. MR81 Ha 10 and Kn 
anon 2 were p reviouslv listed as PMS stars or candidate s in CrA. but found to be non-TTSs in Neuhauser 
et al. Hood) . Additional low-mass optically visible members may be Patten R7b (K4), [GP75] 12 = VSS 
VIII-13 (K2), and [GP75] wa = Patten RIO (M2), all according to Meyer & Wilking (2003). Additional 
intermediate-mass late B-type Herbig Ae/Be star members may be SAO 210888, HR 7169, HR 7170, and 
HD 176386 (Neuhauser et al. 2000). 

Notes: 

GP or [GP75] for Glass & Penston 1975, MR or [MR81] for Marraco & Rydgren 1981. 

PMS type: c for cTTS, w for wTTS, T for TTS (not known whether cTTS or wTTS), H for Herbig 
Ae/Be stars, and b for brown dwarf; 

The radial velocity given by WilsonI ( 119531) of -36 km/s (error given as < 5 km/s, quality code o, 
based on only two plates) would be inconsistent with CrA membership, hence seems dubious, or may 
indicate binarity. 

[GP75] f2 is identical to RXJ1901. 1-3648 listed twice in lNeuhiiuser et alJ ( l2000h. 

RXJ 190 1.4-3422 at 65 ± 5 pc seems to be a young PMS foreground star (see ' Neuhauser et al.ll2 000h. 
RXJ1846. 7-3636 SW and NE have a separation of 7.884 arc sec, so that that may be a bound binary, 

but are not counted as binary here because of their large separation, RXJ 1846.7-3636 NE is itself a close 

binary with 0.17 arc sec separation. 

References: (a) 'Neuhauser et al.' ilOOff). (6)'Jov & van Biesbroeck' (1944"), (c)'Bailev' ('1998), (d) Kohler 
et al. (2008), (e) Gaposchkin & Greenstein ( 1936), (/) Proust et al. ( 1981), (,g) Casev et al. ( 1998), (h) 
IChauvin et ali ( 1200 3). (i) visual companion has spectral type KO according to Mever & Wilking (2003), (j) 
not an astrometric binary according to Bailev ( 1998), (fc) spectro-astrometric binary Takami et al. (2003), 
(/) Reipurth & Zinnecker ( 1993), (m) Mever & Wilking (2003), (n) Patten ( 1998), (o) Gregorio-Hetem 
& Hetem (2002) (p) Neuhauser et al. in prep., (q) Walter et al. ( 1997), (r) Neuhauser et al. ( 1997), (s) 
iJames et alTll2006h. (t)lF ernandez & Comeron (2001). (u) Barrado v Navascues et al. (2004), (v) Mohanty 
et al. i2005l), (w) binary brown dwar f with primary having strong (i.e. cTTS-like) Hq emission .Bouv et al.l 
( 12004 . (a;) lL6Dez Marti et al.l ( l2005l) . 
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Figure 4. VLT NaCo AO X-band image of the binary [MR81] Ha 17 with one 
component surrounded by an (almost) edge-on disk seen in the upper left located 1 .4 
arcsec north-east of the apparently brighter component. Note the faint dust lane of 
the disk (Neuhauser et al., in prep.). 



Most recently, R CrA was observed in the mid-infrared with the VLT Interferom- 
eter (VLTI) by .Zinnecker et all ^200 5). who resolved circumstellar material on a 6-10 
AU scale, a ring with ~ 45° inclination. 

2.7. Herbig-Haro Objects 

Starting in the 1970s, Herbig-Haro objects were discovered in the CrA star-forming 
region. Seven s uch objects were discovered until the early 1990s, namely HH 82, 96- 
101, and 104 (Strom et al. 1974': 'Cohen et al."l984': 'Schw artz et al.lll984l: Hartigan & 



Graham 1 1987. : .Reipurth & Graham.1988. : ,Graham,199 3). In a comprehe nsive survey 



carried out with the Wide-Field Imager at the ESO/MPG 2.2m telescope, IWang et aL 



(120041) discovered twelve new HH objects, mainly surrounding R CrA and VV CrA, 



while confirming all earlier detections. 



3. Infrared Surveys 



Following earlier observations of the brighter stars R CrA, T CrA. and TY CrA . Knacke 
et al. (1973) presented infrare d data of eleven so urces in the region, finding many cases 
of infrared excess emission. Vrba et al. (fT976l) found 18 sources with a 3a limit of 
10 mag in the K band. Two extended far-infrared s ources, around R CrA and around 
TY CrA, were found by 'Cruz -Gonzalez et al.l (Il984t) . With a limiting detectable mag- 
nitude of K = 14. iTay lor & Storey ( 198^) discovered a cluster of embedded sources 
in the vicinity of R CrA, naming it the C oronet cluster. They listed source s IRS 1-15. 
After far-infrared studies of the region ( WiUcing et al ] ll985h . IWilkingetal.1 ([1986) were 
able to distinguish association members from field stars using mid-IR (MIR) photom- 
etry. Thev found 13 members in manv different evolutionarv stages. W hile Wilking 
et al. (Il992h identified 24 Young Stellar Objects (YSOs) in the region using IRAS and 
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better MIR data, IWilking et all (Il997h listed 22 to 40 association members among 692 



sources dete cted in deep JHK imaging (down to a completeness limit oi K = 16.5). 



Chen & Graham ( 1993 ) examined the 3.8 ^m water-ice absorption feature in 11 young 



CrA objects and eight background stars, con cluding that ice con densation onto grains 
has occurred throughout the cloud (see also ^Tanaka et all 1 199 4 who study water-ice 
and additionally CO ice absorption at 4.7 ^m in CrA). Using ISOCAM onbo a rd the 
Infrared Space Observatory for a survey of the R CrA region, lOlofsson et al. 1 (119991) 



found 24 YSOs due to their MIR excess emission. Out of these sources, only seven 
were identified as YSOs before. The central region of the cloud had to be taken out of 
the survey due to saturation problems. Selecting five YSOs from the Cor onet cluster 
including the three most prominent Class I protostars, iNisini et"al1 ( 20051) performed 



detailed near-IR (NIR) spectr oscopy and find ve ry different accretion properties, even 
for sources with similar ages. iHaas et all (l2008h present a near-infrared survey of the 
entire CrA cloud complex, identifying new deeply embedded members in the Coronet 
region. 

3.1. The Coronet Cluster 



The C oronet cluster has been an interesting target since its discovery dTaylor & Storey 



11984'). It contains a very compact grouping of protostars in early evolutionary stages 
(see Fig. [5ll, many of them detected at X-ray and radio wavelengths. A list of the X- 
ray-detected YSOs in the Coronet cluster can be found in Table |2] (see also Fig. [6] 
and Section |5]]l. A few of the infrared Class I objects were the first such sources de- 
tected in X-ravs bv ASCA and ROSAT observations (Koyama et aL 1996; Neuhauser & 
Preibisch ll997h . iForbrich. Preibisch. & Mentenr ( 2006f) analyzed radio and X-ray data 



of most sources in the Coronet cluster, finding many signs of variability. Subsequent 
simu ltaneous multi-wavelength observations were carried out in August 2005 ( Forbrich 
et al. l2007h . iForbrich & PreibischI ( 2007h discuss membership in the Coronet region 



based on deep X-ray and mid-infrared imaging data. 



Table 2. X-ray-detected protostars in the Coronet cluster 



Object 


Class"" 


Position (J2000) 


J 


H 


K 


cm'^ 


env.'^ 








mag'^ 


mag'^ 


mag'^ 




Me 


IRS 2 


I 


19 01 41.6-36 58 31 


13.7 


9.7 


7.1 


yes 


0.3 


IRS 5 


I 


19 01 48.1 -36 57 22 


15.8 


13.7 


10.1 


yes'^ 


0.3 


IRS 6 


mil 


19 01 50.5 -36 56 38 


16.4 


12.1 


10.3 


yes 




IRS 1 


I 


19 01 50.7 -36 58 09 


16.0 


11.1 


7.6 


yes 


0.3 


IRS 9 


I 


19 01 52.6 -36 57 01 




13.4f 


11.7^ 


no 




RCrA 


HAe 


19 01 53.7 -36 57 08 


6.9 


5.0 


2.9 


yes 




IRS 7A 


I 


19 01 55.3 -36 57 22 




13.5f 


12.2^ 


yes 


0.6 


IRS 7BS 


O/I 


19 01 56.4 -36 57 28 








yes 


0.2 



Suters et al.l[T996l : iFeigelson et al.ll 19981: IFo rbrich et al. 2006; M iettinen et al.ll2008h . n 
submillimeter envelope mass from lNutter et all (120051) . C^) 2MASS photometry except 



for IRS 9 and IRS 7A, (°) only k nown Class I protostar with circularly polarized radio 
emission (Feigelso n et al.|[l998h . (^) JHK photometry from Wilking et al. (199p, 
close to bright R CrA, (§) enormous X-ray flare reported by lHamaguchi et all (l2005al) 




Figure 5. Top: An optical image of the CrA regio n (ESQ Pres s Phot o 25a/00). 
The inset shows the Coronet cluster in K' data from Wilki ng et all (1 19971) . Bottom: 
This composite image shows the Coronet in X-rays as observed by Chandra (purple) 
and infrared emission as observed by Spitzer (cyan: 4.5 ^m, green: 8.0 /xm, and 
orange: 24 fim). The Spitzer image shows young stars plus diffuse emission from 
dust. The image is 16.8 arcmin across. Credit: X-ray: NASA/CXC/CfA/J.Forbrich 
et al.; Infrared: NASA/SSC/CfA/IRAC GTO Team 
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Figure 6. Chandra-AClS X-ray image of the CrA region. This merged dataset 
with a total exposure time of 156 ksec is one of the most sensitiv e X-ray images 
ever obtained of a star-forming region (iForbrich & Preibischll2007L and references 
therein). Note that there is no data in the corners of this image. Coordinates are 
J2000. 



3.2. Brown Dwarfs in CrA 



Wilking et al. (Il997h found five brown dwarf candidates in their deep IR survey, classi- 
fied as such by their IR JHK' values, see Table |3] They were also observed in X-rays 
by ROSAT, but not detected (NeuMus er et a l. 1997). 

Fernandez & Comeron (12001 ) identified two objects near the sub-stellar limit, LS- 
RCrA 1 and 2 {LS for La Silla), with spectral types M6.5-7 and M6, respectively. They 
classify LS-RCrA 2 as a low-mass star and LS-RCrA 1 as a low-mass star or brown 
dwarf candidate. The object LS-RCrA 1 displays multiple permitted and forbidden 
lines normally attributed to accretion and outflows superimposed on an unusually faint 
continuum (fernandez & Comeron 2001) . Its location in the H-R diagram may be 
below all other established CrA members, which could be due either to strong accretion 
and/or strong extinction (e.g. an edge-on disk). Based on asymmetric forbidden line 
profiles, in which the blue tail of the line does not have a corresponding red counterpart, 
Fernandez & ComeronI (l2005b suggest that the receding o utflowing gas is blocked from 
vie\ y by a disk which would thus not be edge-on (see also [Fernandez & Comer6nll2001 
andlBarrado v Navascues et al.ll2004l for a discussion) 



Feigelson et al. ( 1998h argued that Radio Source 5 (RS 5) from lBrownl ( 1987|) . not 
identical to IRS 5, may be a brown dwarf, if located in CrA and younger than 10 Myrs 
given K=16.4 mag and H — K=l.45 mag ( Wilking et al.ll 19971) . however, this depends 
on theoretical models which are uncertain up to ~ 10 Myr s and the object could also 
be a highly reddened background giant. The radio data of iForbrich et al.l (l2006h . on 
the other hand, shows variability, not typical for evolved giants, but a characteristic 
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Table 3. Brown dwarfs and brown dwarf candidates in CrA. 



Object 


Spectral 


Reference 


names 


type 




B185815.3-370435 




Wilkina et al. (1997) 


B185831. 1-370456 


M8.5 


Wilkina et al. (1997) & 






LoDcz Marti et al (2005) 


B185839.6-365823 




Wilkins et al. (1997) 


B 185840.4-370433 




Wilking et al (1997) 


B185853.3-370328 




Wilkina et al (1997) 


LS-RCrA 1 


M6.5 


Fernandez & Comeron (2001) 


LS-RCrA 2 


M6 


Fernandez & Comeron (2001) 


DENIS-P J 185950.9-370632 A 


M8 


Bouy et al. (2004) 


DENIS-P J 185950.9-370632 B 


(*) 


Bouv et al. (2004) 


[LEM2005b] CrA 444 


M8.5 


Lopez Marti et al (2005) 


[LEM2005b] CrA 432 


M7 


Lopez Marti et al (2005) 



(*) B is 1.1 to 1.5 mag fainter than A in the optical red and, hence, 
slightly later in spectral type and lower in mass dBouy et al.ll20()4l) . 



of young objects (iForbrich et all 1200 ^. However, recently performed near- infrared 
spectroscopy ind i cates an extragalactic nature of RS 5 (Forbrich et al., in prep.). 

Bouy et al. (l2004b pre-selected one brown dwarf candidate from the DENIS IR 
survey by IHK colors, namely DENIS-P Jl 85950.9-370632 (or Denis 1859-37 for 
short), and classified it as a young brown dwarf member of CrA based on its spectral 
type (M8), Ha emission, lithium absorption, and proper motion consistent with CrA, 
as observed by HST, VLT, Keck, and ISO. Denis 1859-37 was also detected in USNO, 
GSC, and 2MASS. HST images with high dynamic range revealed a close companion 
at only 0.06" separation (8 AU at 130 pc), detected at two different epochs (2000 and 
2002). Because separation and position angle did no t chang e as much as expected from 
the proper motion of Denis 1859-37 A. Bouy et all (120041) concluded that they form a 
common-proper-motion pair. The total mass is estimated to be 0.02 to 0.03 Mq. 

Denis 1 859-37 A and B are the first two confirmed brown d warfs in CrA. LS-CrA 
1 and 2 are to be considered as brown dwarf candidates , and th e'Wilking et al.l ( 1997 ) 
brown dwarf candidates are still to be confirmed as such. iLopez M arti et al. (2005) iden- 
tified one more BD and one more candidate BD (M7-8.5) in a wide-field RIHa survey 
carried out with the ESO/MPG 2. 2m telescope on La Sil l a, the candidate possibly being 
a 3" binary. In deep X-ray data, iForbrich & PreibischI (l2007h clearly detect three out 
of eight candidate bro wn dwarfs, wit h an additio nal two detected tentativelv. Sicilia- 
Aguilar et al. (2008) present optical (FLAMES/VLT) and IR (Spitzer-IRS) spectra of a 
set of low-mass stars in the Coronet cluster. 



4. Radio Observations 



The focus of most radio observations of the CrA region until now has been the vicin- 
ity of R CrA. Already before the discovery of the embedded sources of the Coronet 
cluster, molecular line observations were carried out in the 1970s in o rder to study star 
formation associated with the Herbig Ae/Be stars R CrA and T CrA (lLorenlll979l and 
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Figure 7. Top: Integrated €^^0(1-0) map from lHarju et alJ(ll993h. B ottom: The 
north-western part of the cloud in 1.2 mm continuum (from lchini et aPIToOSi) . 
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references therein), and broadened CO li ne emission was noticed in the region with a 
maximum close to the p osition of R CrA; Loren & Wootten' (^1980') also detected HCO+ 
and compared it to CO. iLevreaulj (fT988) . using data of higher resolution, interpreted 
the broadened CO emission as a la rge outflow, noting that it might be due to both R CrA 
and the embedded source IRS 7. iHarju et all ( 19931) . performing wide-field mapping 
of the region in the column density and, thus, mass-tracing molecule C^^O (see Fig. |7J 
top panel), estimated the total gas mass to be around 120 Mq while it s densest region 
around R CrA and IRS 7 contains around half of this mass (see also Yonekura et alj 
[l999.) . In a kinematic analysis using molecular lines, Anderson et al.. (1997 a.b) found 
a rotating disk a round IRS 7 with a central mass of 0.8 Mq, as derived from a fit to the 
rotation profile. iGroppi et alJ (|2004|), using multiple molecular transitions and 870 /^m 
continuum data, suggested that the source of the molecular line and cold dust emission 
with signs of infall, rotation, and outflow is not IRS 7 itself, but a Class source in its 
vicinity. 

Li the mill imeter continuum, the dust emission at 1.2 mm w as studied bv Henning 
et al. (1994) who discovered that the emission maximu m is no t related to R CrA or 
T CrA but located close to IRS 7 in the Coronet cluster. IChini et all (120031) . mappmg 
a larger region around this source, reported several peaks, the brightest one (called 
MMS 13) again in the vicinity of IRS 7 in the Coronet cluster (see Fig. |71 bottom 
panel). The Class I protostars IRS 1, 2, and 5 are associated with millimeter emission 
as well. They concluded that the MMS 13 peak probably is a Class source not related 
to any of the sources observed at other wavelengths. Additionally based on molecular 
line data, Grop pi et al.l (12004) reached a similar conclusion. iNutter et al.l (l2005l) resolved 
MMS 13 into two protostellar and one prestellar source at 450 /im. The latter source 
is at the position of the Class source surmised earlier and is estimated to have a 
mass of 6 to 11 M(^, while the envel opes of the other protostars all have sub-solar 
mass dust masses. ^ Schoier et all (1200 6*). observing submillimeter molecular transitions 
towards three CrA sources (including IRS 7) with the APEX telescope, found that the 
CO fractional abundances are very similar for the sources, in contrast to H2CO and 
C H.sOH. High angular resolution submillimeter observations of IRS 7 were presented 
by iGroppi etall (l2007t). 

Brown & Zuckerman ([197^ detected two sources in the radio continuum (11 cm, 
NRAO Green Bank Interferometer), one being close to the position of R CrA. After 
the discovery of the Coronet cluster. Brown ( 1987 ) detected eleven 6 cm radio sources 
in the area, five of which could be identified as YSOs. No signs of circular polariza- 
tion were found. ISuters et"al] (Il996l) analyzed the multi-band radio variability of these 
sources using archival VLA (1985-1987) and Australia Telescope (1992) data. They 
found a major outburst of IRS 5 - a Class I protostar - in 1992, concluding from the 
spectral index that it was due to a thermal emission process. Again, no circular polar- 
ization was found. Also, Radio Source 5 showed signs of variability, feigelson et all 
([1998) observed the same region at 3.5 cm using the VLA, discovering circularly polar- 
ized emission from IRS 5 while detecting eight sources. They concluded that previous 
detections of circular pola rization failed due to l ack of sensitivity and inappropriate in- 
strumental configuration. iForbrich et all ( 20061) analyzed short-term radio variability 
of these sources using multi-epoch VLA data spread over nearly four months. Again, 
IRS 5 was the most variable source, with changes seen also in its polarization. In a 
deep map, they detected five additional weak radio sources. In simultaneous multi- 
wavelength observations from X-ray to radio wavelen gths carried out in A ugust 2005, 
no clear signs of correlated variability were found (iForbrich et al.ll2007b . Most re- 
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ce ntlv. Miettinen et al. (■2008") di scuss the Coronet radio spectral indices while Choi et 
al. (|200 8) analyze archival VLA data of the Coronet sources from the 1990s as well as 
new observations taken in 2005. We finish this section with more detailed information 
about a few particular sources. 

4.1. The Herbig Ae Star R CrA 

The Herbig Ae Star R CrA was first detected as a radio source in 1997, reported by 
Feigelson et al. ( 19981). Sub sequently, R CrA was detected as a weak radio source 



also by iForbrich et al. 1(120061 with a rather constant average flux density of 0.23 mJy 



(the same as in 1997) in nine observations carried out in summer 1998. However, 
R CrA remained undetected at radio wavelengths several times before: in Septem- 
ber 1985 (VL A, 6 cm, 3<7=0.17 m Jy, lBrownlll987 '). in February 1990 (VLA, 3.6 cm. 



3(7=0.10 mJy, Skinner et al."l993') as well as with the VLA and the AT in 1985-87 and 
1992, respectively (Suters et al. 1996). In August 2005, during a multi-wavelength ob- 
serving campaign, R C rA wa s observed at the highest flux density yet, 0.30 mJy (VLA, 
3.6 cm iForbrich et"al]|2007i) . indicative of long-term variability. The emission may 



be due to a close companion to R CrA and not to this Herbig Ae star itself (see also 
Sect. 5). 

4.2. The Multiple System TY CrA 

Th e quadruple sy s tem TY CrA was firs t detected in centimetric radio emission (6 cm) 



bv lBrownl(ll987h . ISkinner et all (Il990l) observed the source at wavelengths of 3.6 cm 



and 6 cm, determining a negative spectral index that would imply a nonthermal emis- 
sion process, the only such case in a sample of 57 Herbig Ae/Be stars (Skinner 1993.) . 
However, circular polarization was below detectable levels in all observations. 

4.3. The Class I Protostar IRS 5 

The Class I protostar IRS 5 was discovered to be the first - and until now only known, 
maybe apart fro m T Tau S - Class I pr otostar showing circularly polarized nonthermal 
radio emission ("Feigelson e t al.|[l998 '). most likely gyrosynchrotron radiation. What 



makes this source so different from the surrounding simil ar but unpol a rized Class I 



protostars is unclear. In the long-term variability analysis oflSuters et all (119961). IRS 5 



was flaring once (there is no polarization information) and "Feig elson et al.l (119981) noted 



fast variability in the polarization degree towards this source. It also turns out to be 
the most variable radio source in the Coronet cluster on timescales of months ( Forbrich 
et al. 2006), showing several flares. IRS 5 is a close nea r-infrared binary _(Chen & 



Grah am ,1993: Nisini et al.. .2005) as well as a radio-wavelength binarv (Choi et al. 



20081) and it has also b een resolved in X-rays (IForbrich. Preibisch. & MentenI 12007 



Hamaguchi et al. 2 0081). It is surrounded by a near-infrared reflection nebula ( Castelaz 



&HackweUJMi). 
4.4. The Protostars in IRS 7 

The protostars around IRS 7 remain largely enigmatic. IRS 7 has several components, 
and it may either be a multiple protostellar system or we may see different components 
in a jet: In centimetric radio emission (see Fig. [S]), the two brightest sources in the 
Coronet cluster are close to IRS 7, i.e. IRS 7A (or 7W) and IRS 7B (or 7E), the 
latter actually being the brightest one (and at the position of infrared source IRS 7). 
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Figure 8. IRS 7 in the 3.6 cm continuum, as seen with the NRAO VLA, contour 
lines delineate levels of 3, 5, 50 and 100 cr with an rms noise level of ^ 12/iJy (from 
iForbrich et ani2006h . The eastern source is IRS 7B, the western source is IRS 7A 
with Radio Source 9 to the north of it. 



There is an additional radio source five arcseconds north of IRS 7A (Radio Source 9, 
1 1 1 1 

as defined by Brown 1987), and three more, weak sources have been detected in the 
surroundings (Forbrich et al. .2006,'). Based on sin gle-dish submillimeter data. Nutter 
et al. (2005) concluded that IRS 7A is an infrared-detected Class I protostar while 
IRS 7B appeared to be a Class protostar. However, Ponto ppidan et all (|2003f) detected 
both sources, IRS 7 A/B, at 4.8 n m using VLT-ISAAC, arguing tha t IRS 7B remained 
undete cted at 10 ( WiUcing et al. 1997) due to silicate absorption. IChoi & Tatematsul 
(|2004|) analyzed the region at 6.9 mm with the VLA. While IRS 7B was only marginally 
detect ed, they found emission extended northwards from IRS 7A, towards Radio Source 
9. Har iu etalJ(l200lh . using ATCA at 6 cm, found structure resembling a clumpy bipolar 
outflow north and south of IRS 7B. They found that IRS 7 A and IRS 7B may actually 
form a wide proto- binarv surrounded by a common rotating molecular torus. Groppi et 
al. (2007) used high-resolution submillimeter observations in a multi-wavelength study 
including also Spitzer mid-infrared data and find two submillimeter continuum sources, 
coincident with IRS 7B (SMA 1) and Radio Source 9 (SMA 2). They concluded that 
SMA 2 is a low-mass (< 0.3 Mq) Class source, while SMA 1 is a transitional Class 
0/Class I object of higher envelope mass (~ 1 — 5 Mq). The different evolutionary 
stages are difficult to reconcile with the idea that they form a protobinary. 



5. X-ray Observations 

First X-ray observations of the CrA region with the Einstein observatory resulted in 
eleven detections of PMS stars ( Walter 1986; Walt er et al.lll997l) . mostly wTTSs. Opti- 



cal follow-up observations of Einstein and ROSAT sources also led to the identification 
of many new wTTSs and a few new cTTSs in and around CrA, see Sect. 2. 
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With Einstein and ROSAT, R CrA was searche d for X-ray emission, but to no avail 
dZinnecker & Preibischll 19941 : iDamiani et al.lll994i) . The Coronet cluster started proto- 
stellar X-ray astronomy with the discovery of hard X-rays from Class I protostars with 



ASCA dKoyama et alJll996l) . The angular resolution was still low (FWHM ~ 2'), so 



that an enormous X-ray flare occuring during the observation could not be clearly at- 
tributed to any one of the sources. The X-ray emission of three Class I protostars in the 
Coronet cluster was later confirmed by iNeuhauser & PreibischI ( 1997 ). using ROSAT, 
see Table |2l First results from comprehensive Chandra-AClS imaging observations 
of this regio n were presented by .Garmire & Garmire (.2003.) who detected more than 
70 sources. iHamaguchi et all ( 2005ah observed an enormous X-ray flare towards the 
Class O/I source IRS 7 B, using X MM-Newton. Multiple epochs of archival X-ray data 
were analyzed by Forbrich et all ( , 2006) for X-ray variability of radio-detected sources 
in the Coronet cluster. Among these sources, IRS 5 appears to be the most variable 
one (which it is also at radio wavelengths). Additionally, emission of surprisingly hot 
plasma (100 MK) from R CrA was found, possibly due to a very close companion 
source (separated by only 10-15 AU) for which there is some spectro-photometric evi- 



dence (iTakami et al.ll2003l). The quadruple PMS systern TY CrA was already detected 
by Einstein and ROSAT (|Zinnecker & Preibis cljll9 94l: iDamiani et al.lll994l ). Long- 
term ASCA observations are discussed by IHamaguc hi et al. ( 2005bl) who observe a 
flare with a long rise time, possibly inter-binary interaction. While previously unde- 
tecte d. the Her big Ae/Be star T CrA was margi nally detected in X-ravs b v Skinner 
et al. (120041) . using Chandra. The currently deepest X-ray dataset of the Coronet region 
is discussed by lForbrich & PreibischI (120071) : 46 sources can be identified with infrared 
and/or optical sources. 
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